"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


pare Zar 


RYABININ, Yu.N. 


ST ee taeaacn en! ian 27 enn AEE RR een cas eA 


Reneons for increased plasticity under high hydrostatic pressure. 
Fiz, tver. tela 1 no.6:960-962 Je '59. (MIRA 12:10) 


l.Iaboratoriya fiziki sverkhvysokikh davleniy AW 855SB.: 
(Plasticity) 


PES GA aa hh ad Sk I A RSS Teel RRR Se oo ee SENATE SEEPT ET. & 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


2 ia) Steer St BE a 
bis pA eee Was tees ceed EE 3 
Ar Fin sm Wise yt ne re CR 
a UATE Pt BE rece ae aE 
Seen NRE ee yer 


"APPROVED FOR RELEASE: 06/20/2000 


rm a a oe ee 


paeas aed 


3OVT9-59-1-19/36 
AUTHORS “Beresaev, g. I., Vereshcnagin, lL. Bes Ryabinin, Yu. N.(Hoscow} 
nae erry fie uxtrusion of Metals by 4 Liquid Under High Pressure @e) 
-pdavilivanii me tallov zhidkost'yu, nakhodyashcheysya pod 
«ysokin davleniyem) i 
PEE TODT CAL: Lavestiza Akademii naux SSSR, Otdeleniye tekhnicheski«h 
raue, Jjekhanika i aashinostroyeniye, 1959,7lir 1, PP 128-1352 
(USSR) } 
asariaed: | The paper 15 arlier work (Ref .2).. Ez- | 
tpusion of a me r high pressure is an if-- 
grovenent over e b; : since much of the 
vpietion at the walls 0 Lt s eliminated. & - 
par iments weve carried out on alumi copper M-<, 
Saralusain D- La and alloy AtiG. The de deformation .. 
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SOVAT9 -59-1-19/36 
wxkrusion of Metals by a Liquid under High Pressure : 
and S, as functions of pressure and the effect o 
: reduces the diameter eee Pte to 
Mi hardness measurements” 
pe and by the liquid 


y the latter — 
1 table 32: 
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d- 

eXsner extrude 

spessure metho 
nethod is the more unifora. 
8 Soviet references. 


Stbalcieb: April 14, 1958. 
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25(1), 18¢6), 18¢7) S0V/126-7-2-13/39 
AUTHORS: Beresnev, By des vereshchagin, L. F. and Ryabinin, Yu.N. 


PITLS : Change in the Mechanical Properties of Non-Ferrous. 
d Alloys in the Process of Extrusion by @ 
High Pressure j khanicheskikh | 
svoystv tsvetny i i vydavlivanii 
ikh zhidkost'yu vys 
PERIODICAL: Fizika Metallov i uletallovedeniye, 1959, Vol 7, Nr 2, 
pp 247-253 (USSR) . 23 
ABSTRACT: Metal was used for the investigation which had undergone 
various degrees of deformation by liquid-extrusion as - 
well as by plunger extrusion. The method used for the 
extrusion of metals b liquid has peen described by . 
Beresnev et al. (Ref 5). Ia order to compare results, an 
instrument for extruding metals py a plunger was made. 
Specimens in the form of rods of definite length were made 
for tensile testing from the metal thus treated. Prior 
to testing the specimens were gripped in tong-like grips. 
The distance between the grips was kept at 10 d,. (a, peing 


the diameter of the specimen prior to testing and 
: ; being 2-4 mn). Testing was carried out in a specially 
Gard 1/5 designed tensile testing machine at 4 unm/min, The force 
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S$OV/126-7-2-13/39 
Chan,e in the “slechanical Properties of Kor-Ferrous Metals and 
Alloys in the Process of Extrusion by a High Pressure Liquid 


applied to the specimen was registered at various stages 
of testing with an accuracy of up to 0.7 kg. The 
elonjation of the specimen was registered by pointers . 
with an accuracy of up to 0.01 mm, The diameter of the 
specimen before and after fracture Was measured by a 
micrometer with an accuracy of up to 0,005 mm, The 
elongation tests enabled the changg in mechanical 
properties (on - yield strength, On - yield point, 
p, - reduction in area) on cold deformation to ‘be 
eStablished for specimens having undergone various 
degrees of preliminary deformation for the two methods 
of extrusion. Considerable attention was paid to the 
change in microstructure of extruded articles. Micro- 
sections were made of specimens which had been deformed 
to various degrees by the two extrusion methods, and 
microhardness tests were carried out in a PAT-5 machine 
(Ref 7). In order to avoid work hardening, the sections 
were electrolytically polished by a method suggested by 
Card 2/5 Popilov et al. (Ref 6). The following metals were 
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Chane in the Mechanical Properties of tion-Ferrous Metals and 
Alloys in the Process of Extrusion by a High Pressure Liquid 


studied:- aluminium AD1 (0.2% Fe, 0.29% Si), 
copper M2 (99.76% Cu) and the alloy AMG (3.89% Mg, 
0.56% Fe, 0.52% Si). The materials were annealed prior 
to deformation. The properties of the metals in their 
Original condition are shown in a Table (p 248). The 
graphs of Figs 1, 2 and 3 show changes in mechanical 
properties of ADI, M2 and AMG specimens having under- 
gone a preliminary deformation by high pressure liquid 
extrusion, In Fig 1 the change in o, for ADI, M2 and 
MG with increase in the extent of preliminary 0.2 
deformation vn is shown, In Fig 2 the change in ‘on° 
for the above three alloys with increase in the extent 
of V, is shown. In Fig 3 the change of coefficient 


of reduction of area Ve for the above alloys with 
increase in degree of vn is shown, Fig 4 is a 
photomicrograph of copper, deformed by liquid-extrusion 
under hijh pressure:- a - annealed Cu; b - San = 0.53. 
Card 3/5 B- o,) = 0.712, In Fig 5 the distribution of micro- 
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SOV/126-7-2-13/39 
Change in the stechanical Properties of Non-Ferrous Metals and 
Alloys in the Process of extrusion by a Hign Fressure Liguid 


hardness H, along the cross sections of Cu rods, 


liquid-extruded at various degrees of preliminary , 
deformation through a die with an entry angle of 22° 30', 
is shown, (D - rod diameter, dad - diameter of the cross 
section). 1 - annealed metal; 2 — liquid extrusion Pyp70~ 95 
% - liquid extrusion $,, = 0,624; 4 - liquid extrusion 

0.5 °° 0.712. In Figo P the distribution of H, along | 
the cross section of Cu rods extruded by two methods 
through a die with an entry angle of 22 -40' is shown:- 

1 - extrusion by liquid ag 0.5; 2 - extrusion by. 
plunger $,, = 0,5. In Fig 7 the distribution of 


alony the cross section of Cu rods (ad -— diameter of 

cross section of liquid-extruded rods, = 0.5 const) 

extruded khrough dies yith different angies:— ee 

Lease 932-02 C0353 - a8 22 30's; 4 - a = 40°35 

5 - annealed metal. As a result of the above experiments, 
5 the authors have arrived at the following conclusions: 
Card 4/5 1, Cold deformation of metals in liquid-extrusion under. 
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} SOV/126-7-2-13/39 
Change in the Mechanical Properties of Non-Ferrous Metals and 
Alloys in the Process of Extrusion by a High Pressure Liquid | 


high pressure increases their strength, whilst preserving 
their plasticity. te 
2, The mechanical properties obtained after cold 
deformation, which are evident in tensile testing, are 
identical for both extrusion methods. 
3, Yhe distribution of deformation along the cross 
section of a liquid-extruded rod is more uniform than - 
that of a plunger-extruded one. 
4, The shape of the instrument influences the 
distribution of deformation in the liquid-extrusion of - 
metals. It has been found that there are optimum die 
angles for obtaining a uniform deformation along the 
cross section of a rod and the best surface properties 
of the metal, : 
There are 7 figures, 1 table and 9 Soviet references, — 
ASSOCIATION: Laboratoriya sverkhvysokikh davleniy AN .SSSR 
7” (Laboratory for Super-Pressures, Ac.Sc, USSR) : 
SUEMITYED: February 14, 1958 
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Beresnev, B. I., Vereshchagin, L. F., SOV /32-25-6-30/53. 
Ryabinin, Yu. N. 
sha acs cso 


Method of Investigating the Effect of the Hydrostatic 
Pressure Upon the Mechanical Properties of Deformed Metals” 
(Metod izucheniya vliyaniya gidrostaticheskogo davieniya na 
mekhanicheskiye svoystva prodeformirovannykh metallov) 


Zavodekaya Laboratoriys, 1959, Vol 25, Nr 6, pp 736-737 (ussR) 


The effect of pressure upon the other mechanical properties 
of metals which were exposed to an intensive plastic : 
deformation under high pressure is of special interest. For 
these investigations a method was suggested in the present 
case which provides a compression of the metal under 
universal hydrostatic pressure. Compression takes place in a 
special device (Fig 2) into which the container for the high 
pressure is fitted (Fig 1). The latter is divided into two 
vacuums; the sample is inserted in such a manner that it 
forms sort of conical stopper between the two vacuums. The 
mode of operation consists in a slow pressure releass of the 
liquid filled into the two vacuums under high pressure in the 
lower vacuum; thus a difference in pressure between the two 
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Method of Investigating the Effect of the SOV/32-25-6-30/53 : 
Hydrostatic Pressure Upon the Mechanical Properties of Deformed Metals 


ASSOCIATION: 


Card 2/2 


vacuums occurs which causes a compression of: the sample _ 
(as {t is between the two vacuums) and a plastic flow takes — 
place in the sample. A hydraulic compressor was used for this 
purpose (10000 atm) and aluminum AD 1 samples were 
investigated. With increasing compression pressure also the — 
plasticity of aluminum increases (Fig 3, Diagram) which was 
found in an extension of the sample under normal. pressure. 
following the compression. There are 3 figures and 

2 Soviet references. 


Laboratoriya fiziki sverkhvysokikh davleniy Akademii nauk 
SSSR (Laboratory of - Physics of WUl‘zm ite: Pressure of 
the Academy of Scienves, USSR) 
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5(4) S0V/16-33-3-9/41 
AUTHGRS: Markevich, A. d., Tamm, I. Tey Ryabinin, Yu. N. 


ee 
TITLE: The Role of Chilling in the Reaction of the Synthesis of 
Witrogen Oxide I (Rol'zakalki v reaktsii sinteza okisi azota.I) 


PERIODICAL: Zhurnal fizicheskoy khimii, 1959, Vol 33, Nr 35 
pp 559 ~ 565 (USSR) 


ABSTEACT: The physical importance of chilling is shown by the example 
of the synthesis of nitrogen oxide and the role of chilling 
rate of the combustion products is pointed out. In the re- 


action 0, + No =? 2 NO ~ 43 kcal (1) in the presence of an 


excess quantity of oxygen a temperature rise will favor the 
reaction (in the first phase) towards the right, whereas in 
the case of chilling (in the second phase) the decomposition 
reaction is favored. If in the case of high temperatures the 
reaction rate (RR) is sufficiently high, the HO-concentration 
approaches the equilibrium value. Chilling in the second phese . 
of the process (Fig 1) will lead to a still greater deviation 
of the NO-concentration from the equilibrium value in order 
Card 1/2 to remain constant at a temperature Tye In publications this 
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The Role of Chilling in the Reaction of the Synthesis s0v/16-33-3-9/41 
of Nitrogen Oxide I ne 


phenomenon is called chilling. In order to obtain a precise 
explanation of the conditions of cooling the connection be- 
tween the (zt) of the HC-decomposition and the rate of varia- 
tion of the equilibrium concentration are taken into account 
at different stages of cooling, and the two entirely differer.t 
processes of reaction are determined. The transition from 

one reaction are determined. The transition from one reaction 
phase into the other is denoted by several critical values 

of chilling rate and determines the phase of chilling.. There 
are 3 figures and 2 Soviet references. 


ASSUCIATION: | Akademiya nauk SSSR, Institut khimicheskoy fiziki (Academy 
of Sciences, USSR, Institute of Chemical Physics) Gao 


April 24, 1957 
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_ 800/76-33-4-3/32 
Markevich, A. M., Tamm, I. I., Ryabinin, Yu. N. 


ee 


Aes a 
The Part Played by. Quenching in the Reaction of the Synthesis 
of the Nitrogen Oxides.II.(Rol' zakalki v reaktsii sinteza 
okisi azota.II) a ; 


lugeay fizicheskoy khimii, 1959, Vol 33, Nr 4, pp 764-770 
USSR 


In continuation of a previous paper (Ref 1) a number of data 
from publications on investigations of the nitrogen oxide 
synthesis under various experimental conditions is explained 
in this paper. The paper which contains the corresponding 
diagrams and: tables is divided into the following chapters: 
natural cooling of the reaction products in closed reaction 
vessels. Experiments in apparatus with an intensive cooling. 
Experiments in adiabatic apparatus. Determinations in flow 
apparatus. It was found that all data which were obtained under 
most different conditions may be considered from one view- 
point and therefore determinations may be made with experinen- 
tal data from two completely different conditions of reaction. 
In one case the rate of the direct synthesis reaction is in- 


sufficient, in the other, the rate of cooling of the reaction 
products is low. In the experimental data investigated the 
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s0v/16-33-4-3/32 
The Part Played by Quenching in the Reaction of the- Syathests of the 
HP oeen Oxides II 


NO-yield is determined mainly by the rate of eooling. Ex- 
periments which took place under an intenaive cooling. were 
successful only in two cases: in the method of membrane de- 
struction (Ref 12) and in experiments on an adiabatic appara- 
tus (Ref 15) where a strong increaseof the rate of cooling 
and 2 corresponding increase in the NO-yield was attained. 
There are 5 figures, 2 tables, and 19 references, 13 of which - 
are Soviet. 


ASSOCTATION: ‘Akademiya nauk SSSR Institut khinicheskoy fisiki Moskva 
(Academy of Sciences of the USSR Institute. of Chemical 
Physics Moscow) 


SUBMITTED: July 23, 1957 
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PHASE I BOOK EXPLOITATION sov /4750 


Beresnev, B.I., L.F. Vereshchagin, Yu.N. Ryabinin, and L.D. Livshits 
: eens aemnemenareremnneenenAnneS t : 

Nekotoryye voprosy bol'shikh plasticheskikh deformatsiy metallov pri vysokikh 
davlentyakh (Same Problems of Large Plastic Deformations of Metals at High 
Pressures) Moscow, Izd-vo AN SSSR, 1960. 79 p- Errata 8lip inserted. 
3,500 copies printed. ‘ 


Sponsoring Agency: Akademiya nauk SSSR. Institut fiziki vysokikh davleniy. 


Resp. Ed.: S.I. Ratner, Doctor of Technicel Sciences; Ed. of Publishing House: 
K.P. Gurov; Tech. Ed.: L.A. Lebedeva. os 


PURPOSE: This booklet is intended for technical personnel ‘engaged in the 
‘extrusion of metals. 


_ COVERAGE: The booklet presents a summary and analysis of the results of ex- 
periments in the investigation of plastic deformation of metals under high 
pressures. These experiments were conducted during the last few years at 
the Institut fiziki vysokikh davleniy AN SSSR (Institute of the Physics of 
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Some Problems of Large Plastic Deformations (Cont.) sov /4750 


High Pressures of the Academy of Sciences USSR) as part of a program for 
studying the physics of solids under high pressures. F.F. Voronov, VA. 
Shapochkin, and Ye. V. Zubovacolleborated with the authors in carrying out 
experiments at the instutute. The authors discuss the effect of hydrostatic ~ 
pressures on the plasticity of metals, the flow of metals in extrusion by high- 
pressure liquid, the mechanical properties of metals extruded by this method, 
and the use of this method in the extrusion of fancy shapes and tubing. There 
are 52 references: 47 Soviet, \ English, and 1 German. ce 


TABLE OF CONTENTS: 

onevord 

Introduction 

Ch. I. Effect of Hydrostatic Pressure on the Plasticity of Metals 
1. Increase of plasticity. of metals under pressure 


2, Effect of pressure on the rupture of steel 
3. ° Effect of pressure on the rupture of nonferrous metals 
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85351. : 
1.4600 S/120/60/000/005/021/051 © 
£191/E381 : 
AUTHORS: Vereshchagin, L.F.-: Semerchan, A.A.,; Isaykov, V.K. 
and Ryabini 
TITLE: Small-size Laboratory Hydraulic Press for 1 000 tons 


rt 
PERIODICAL: Pribory i tekhnika eksperimenta, 1960, No. 5; 
pp. 93 - 95 ; 


TEXT: A new press is described, designed and made at the 
Institute of High-pressure Physics of the AS USSR. The : 
‘distinguishing feature is the use in the pressure eylinder of © 

a pressure up to 5 000 atm as compared with a maximum of 800 atm 
in industrial presses. The Vereshchagin compressor (Ref. 1). 
delivering 0.8 litres/hour at 10 000 atm.makes this possible | 
(the latest Vereshchagin compre 
6.000 atm). The press has two cylinders of 160 mm bore and 

50 mm. stroke, and works with glycerin.\ The cylinders face eac 
‘other and are backed by bridge plates tied with four columns. 
The free span between columns is 250 mm, The maximum daylight 


of the press is 450 mm between the plunger faces when furthest 


_ apart. The weight o 
_:'"gerews into rings resting against the 


f the press is 6 tons. The cylinder body 
bridge plates but the 


ssor delivers 80 litres/hour at- 


h = 


t 
! 
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s/120/60/000/005/021/051 
E191/E381 
Small-size Laboratory Hydraulic Press for 1 000 tons. 


cylinder also fits into the bridge plates in a taper bore. The 
high-pressure seal\\of the piston is made up of alternating 

PVC and fabric reinforced laminated plastic washers. The seal 
operates on the principle of unbalanced areas which maintains a 
pressure on the sealing washers in excess of the working pressure. 
The pressure faces of the pistons are at the end of projections 
of smaller diameter working in rings screwed into the open end 
of the cylinder bore, The differential area between the 
projection and the piston serves to actuate the reverse stroke. 
Calibration of the press by means of Amsler dynamometer capsules 
shows that friction losses do not exceed 3%. The deformation of 
the press components under pressure was measured with dial gauges 
up to a cylinder pressure of 5000 atm and found to be linear, 
In. operation a constant load could be maintained during several 
hours without replenishment of the working liquid. 


ae 
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$/120/60/000/005/021/051 
-B191/E381 
Small-size Laboratory Hydraulic Press for 1 000 tons 


There are & figures, 1 table and lL Soviet reference. 


ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR 
(Institute of High-pressure Physics of 
the AS USSR) 


SUBMITTED: August 7, 1959 


LOMMAESGE SE ONCE LTO, FR 
LAST LEONEL SELES SOE LC ae as Tae. RMT PUREE AMEE NET EEE 
Ns ea, SEPT PONERE SERRE ERB TRS FY 


APPROV : 
ED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


"APPR 
OVED FOR RELEASE: 06/20/2000 _CIA-RDP86-00513R001446230003-8 


Se Ron eh Tees Bik 2 Ie rape ete open es eS oe 
; 3/193/60/000/007/003/012 
\.520 A005/A001 : 
AUTHORS: Vereshenagin, L. F., Semerchan, A, A,, Isaykov, V. K,, Ryabininy-Yude 


TITLE: A Hydraulic Press of 1,000-t Force 
PERT UDICAL: Byulleten" tekhniko-ekonomicheskoy informatsii; 1960, No. 7, pp. 15-17. 


TEXT: The Institut fiziki vysokikh davieniy AN SSSR (Institute of Physics of 
High Pressures of the Academy of Sciences USSR) developed and produced a hydraulic 
press of 1,000-t force with the operational pressure in the cylinder up to 5,000 
kg/em’, which is provided for py the hydrocompressor K-6 (K-6) of the L. F, Vere- 
shchagin-system with the delivery of 0.8 1/hr at the pressure of 10,000 kge/em@, 
which was also produced by the Institute. The design of the press is presented in’: 
the figure. Two equal thickwalled cylinders 1 and 2 of steel of the brand H5YHMPA 
_ (45KnNMFA) have 160 mm diameter and can operate together as well as separately. 
Their external surfaces 3 are conical with 5° summary angle and can be deformed | 
under the operation pressure of the liquid by up to O.1 mm, These radial forces 
are transmitted to the traverse 4 abolishing ‘the deformation of the cylinder walls, 
Nut 5 transmits a partial press force immediately into the cylinder’ walls for 
supporting, the rest into the traverse ti: ough the nut face. The press piston 6 
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A Hydraulic Press of 1,000-t Force AQO5/A00 1 : 


consists of the piston proper, the piston head 7, the set of vinyl-chloride- and °: 
textolite-packing rings, a nut, and a tie bolt. Incompensated areas ensure the 
pressure in the packings higher than the operation pressure, The reversal of the 
piston is effected by liquid supply into the cavity 8 sealed by packings in the 
piston and cylinder, The press traverses are connected by 4 columns, 

Technical characteristics of the press: 
Operating liquid: 


technical glycerin, oil CY (SU) 
Overall-sizes: 


Height 2,000 mm 

Width 800 mm 
Distance between the columns diametrically 550 mm 
Clearance between the columns 250 mm 
Weight 6% 
The calibration test of the fr 


iction in the cylinder yielded the maximum friction 
loss of 3%, 
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: A Hydraulic Press of 1,000-t Force. 
Figure: - - avs & Rte | : 

: Hydraulic press of 1,000-t force ©.” 
; @ = reversal of the piston - on Y 
b = supply from the compressor 


H 
' 
} 
I 
! 


CIA-RDP86-00513R001446230003-8" 


APPROVED FOR RELEASE: 06/20/2000 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


A ES = ate eens (Sas 
! 88007 
. s/170/60/003/012/004/015 
11200 3019/3056 
AUTHORS: Beresnev, B. I., Vereshchagin, L. ¥., Ryabinin, Yu. N. 
TITLE: Conditions of Flow and Change in the Mechanical Properties 


of Metals During Their Extrusion by High Pressure Liquid 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1960, Vol. 3, No. 12, 
pp. 43-48 


TEXT: Experiments are reported of carrying out metal extrusion directly 
by means of a high-pressure liquid, without using intermediate elements. 
The authors built a test device, by means of which experiments under 
pressures of up to 10,000 atm were carried out. The selection of the 
liquid plays an important part, and in Table i results obtained by previous 
experiments on commercial-grade aluminum of the type A4,1(aD1) (99.3% Al, 
0.7% Fe+Si+Cu) are given. The extrusion pressures of a number of metals 
are given in Table 2. From experiments concerning the most favorable 
conditions obtainable it followed that the most favorable inlet angle for 
all metals investigated here is about 15° (45° in extrusion with con- 
ventional methods), which is much more favoreble for conditions of 
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friction. Further, a considerable decrease of extrusion pressure from 


18,000 ke/em* to 4,500 kg/om” Was observed, as well as an improvement of 
the tensile strength of from 10.9 to 18 kg/mm » and a considerably more 
uniform distribution of microhardness over the cross section of the 
material extruded by this method. The surface quality is also better than 
in the case of a conventional method. There are 4 figures, 2 tables, and 
5 references: 4 Soviet and 1 German. 


ASSOCIATION: Institut fiziki vysokikh davleniy, g. Moskva (Institute of 
the Physics of High Pressures, Moscow). Institut fiziki f 
metallov AN SSSR, g. Sverdlovsk (Institute of the Physics 
of Metals, AS USSR, Sverdlovsk) 


SUBMITTED: January 30, 1960 
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S/126/60/009/02/030/033 
AUTHOR: _Ryabinin, Yu.N. ee 
TITLE: “Contribution on the Equation of Statelor Solids at Super- -high 


Pressures) 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 2, 
pp 312.- 314 (USSR) 


ABSTRACT: Using Bridgman's data (Refs 5-11), the author (Ref 5) has 
determined the-values in the quation of state for solids 
at super-high pressures and constant temperature. The. 
equation was proposed ‘by the author (Ref 5) and others . 
(Refs 1,2) and found applicable in the range 


5000 to 100 000 Re/cin” (Ref 3); its applicability for 
higher pressures (Ref 4), which was in doubt, has now been 
verified with the aid of data published by Walsh et al. 
(Ref 12). The good agreement with experimental data is 
shown in the figure. : 
There are 1 figure and 12 references, 4 of which are 
Soviet and 8 English. 
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Ge 5/126/60/009/05/013/025 
AUTHORS: Livshits, LeD-, Genshal es 48282 and Ryabinin, Yu.N. 
gE 


See ese 
TITLE; The Polymorphic Transformation of Cerium Under 
Pressure \' Yl 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol 9, Nr 54 
pp 726 - 732 (USSR) 


ABSTRACT: Experiments were carried out by the method of displacement 
of a piston in apparatus for measuring the volume : 

compressibility of solid bodies (Figure 1). This consists 
of a hydraulic press, a piston and a piezometric device, 
together with measuring apparatus. Cerium of three 
compositions was used — Nr-1 contained La 0.01%, 
Nd 2 065%, Pr “0.5%, Fe “0.02% ; Nr 2 was that used 
in earlier work (Ref 2); Nr 3 contained La < 0.3%, 
Na £ 0.75%, Pr“ 0.75%, Fe £. 0.1%. Curves of displacement 
of the piston AH against the force F. were drawn and 
these are reproduced in Figure 2. These show that there 
is a strongly expressed hysteresis effect. In the 
region of the phase transformation the pressure cf 
transformation Ph is determined as the mean arithmetic 


value of p, -and py, , Where P, and Pp correspond to 
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the transition from one phase to another with increasing 
and decreasing: pressure. From a series of measurements 
curves of temperature against Pa were obtained for the 


three types of cerium (Figure 3). These are straight lines 
parallel to one another. They show that an increase in) 
purity leads to a decrease in'the pressure of transfor- - 
mation at a given temperature and an increase in temperature 
of transformation at a given pressure. The Yreal" 
hysteresis can be found by carrying out experiments with . 
different hydrostatic conditions to allow for the effect - 
of friction. Electrical resistance measurements can be 
used to show polymorphic transformations. Figure 4 shows 

a curve of electrical resistance against pressure for 
cerium Nr 1. This shows a hysteresis at 20.5 C of 


1 600 ey ee Further expgriments showed that "real" 
hysteresis was 1 550 kg/cm. Figure 5 shows the change 
in the total hysteresis with temperature. An increase in 
temperature decreases the width of the hysteresis loop. 
At 200 C the width of the "real" hysteresis loop is less 
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than the experimental error. gt is further shown that at 
temperatures greater than 280 °C and pressures greater 


than 18 500 en na no change in volume, ‘ieee no phase 
transformation of the first order, can take place. 
There are 5 figures and 10 references, 6 of which are 
English, 1 French and 3 Soviet. 
“ASSOCIATION: Institut fiziki vysokikh davleniy AN SSSR “institute 
of High-pressure Physics of the Ac.Sc., USSR) : 
SUBMITTED: November 24, 1959 
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E£032/E514 
AUTHORS : Ryabinin, yu.N., Rodionov, K.P. and Alekseyev, Ye-S- 


TITLE: An Estimate of Certain Physical Characteristics of 
Strongly Compressed Metals ~ 


PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.l, 


: pp. 150-152 
TEXT: Since,a quantum mechanical t 
to high pressure 
istics of such soli 
classical models pu 
and Lindemann (Ref .3)- 
frequency Y of 
Debye temperature also, 
tropic body the Debye temperature is 


1/3 


heory of solids subjected 
ped, physical character- 
ds must be estimated with the aid of the 

t forward by Debye (Ref.1), Griineisen (Ref .2) 


It is well known that the characteristic 
nd hence the. 


For an iso- 


D 


is the mean velocity of propagation of elastic 


where Cc 
This velocity in turn sate 


vibrations in an isotropic body. 
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on the elastic moduli so that if the latter are known as functions 
of pressure, then the Debye temperature given by Eq.(1) can be 
estimated. Other physical characteristics such as specific heat, - 
melting point, thermal expansion coefficient etc. can then be ; 
expressed i £ the Debye temper This approach is used 
in the present pa the Debye temperature as a. : 
function of pressur ‘silver copper’ and iron’and the 
melting point as a function of pressure for iron and aluminium. The 
results obtained are shown in Figs. 1 and 2. In Fig.2 the 

~ continuous line represents the experimental results obtained by 
Strong (Ref.11) and Butuzov (Ref.12) and the dotted line shows the 
theoretical resuits obtained by the present authors. The agreement 
is good and hence it is concluded that the classical models employed 
Lead to correct estimates for the parameters of a solid body as 
‘functions -of pressure. Acknowledgments are made to R.G.Arkhipov 
for discussions and advice. There are 2 figures and 12 references, 
2 of which are Soviet, 3 German and 7 English. 
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Effect of pressure on some properties of solid bodies. Zhure tekhn. 
fiz. 30 no.6:739-741 Je '60. (MIRA 13:8) 


1. Institut fiziki vysokikh davleniy AN SSSR. 
(Solids) (Pressure) 
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AUTHORS: Vereshchagin, L. F., Corresponding Member of the AS USSR, 
Ryabinin, Yu. N., Preobrazhenskiy, A. Ya., and Stepanov, 
WA. ee 
| 


4 
Growth of Metal Monocrystals Under High Hydrostatic Pres- 
sure yl 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 1, 
pp. 45-47 


TEXT: The growth of metal monocrystals at high pressures is of interest 
above all because, on the basis of thermodynamic considerations, it must 
be assumed that the higher the pressure, the lower will be the inclination 
for forming structural defects. The assumption based on theory that with 
pressure the regularity of the lattice increases, requires experimental 
verification, which was the aim of the authors of the present paper. In 
this, the authors directed their- attention also upon the fact that by 

the action of pressure, the properties of the crystals may undergo an 

- essential change. Al and Zn monocrystals were grown from a melt. The melt. 


Card 1/3 


a : r 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


8659 


Growth of Metal Monocrystals Under High 8/020/60/135/001/011/030 
Hydrostatic Pressure B006/B056 


was in a conical graphite container, which was especially well suited, 
because in it (in the furnace) a temperature gradient of 7 - 10 deg/nm 
could he well produced. Cooling of the melt was effected by lowering 

the electric power applied to the furnace. This was arranged in such a 
manner that the front of the crystallization temperature moved with 

0.5 - 0.7 mm/min (at 10,000 atm), by which the rate of crystal growth was 
determined. First, monocrystals were grown in a vacuum and nitrogen- and 
argon media (normal pressure), the method being studied and the operation 
of the furnace watched. These crystals were produced at 0.3 kw (Zn) and 

0.8 kw (Al) respectively during a time of 100 and 150 min, respectively. 

It was found that the electric power used had to be increased approximate- 
ly linearly with pressure and amounts to 10,000 atm (N, or Ar) 1.8 and 

3.0 kw, respectively. Under these conditions, the time°of growth of a Zn 
monocrystal is 280 min, and for Al monocrystal 480 min. The experiments 
were carried out under constant and also not,variable pressure. The authors | 
assume that.the crystals grown under variable pressure contain less gas 
than those grown under constant pressure. Growing under constant pressure 
required a special compensation of the temperature-dependent pressure 
change; the deviations from the constant pressure value were about +50 atm. 


Card 2/3 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


| "APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


8659 


Growth of Metal Monocrystals Under High s/020/60/135/001/011/030 
Hydrostatic Pressure B006/B056 


The crystal structure wag subjected to X-ray examination; the results 
obtained by these examinations are intended to be published in a later 
paper, There are 2 figures and 20 references: 12 Soviet, 2 German, 4 US, 
and 2 British. 


ASSOCIATION: Institut fiziki vysokikh davleniy Akademii nauk SSSR 


Institute of Physics of High Pressures of the Academy ; 
of Sciences USSR ae 


SUBMITTED: July 7, 1960 x 
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AUTHORS: Livshits, L. D., Genshaft, Yu. S., Markov, V- K., Ryabinin,_ 
Yu. N- 


B101/5207 


TITLE: Compressibility and phase diagram of polytetrafluoro ethylene 
at high pressure 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, v- 3, no. 4, 1961, 624-629 


TEXT: This paper deals with the study of the behavior of polytetrafluoro 
ethylene (fluoroplast-4, teflon) at high pressure and high temperature 

- gonsidering the fact that this material is widely applicable in high-pres- 
sure engineering. Moreover, measurements were made in.a wider range of 
temperature and pressure than listed by the published data available. The 
following parameters were determined: 1) the volume compressibility in the 
piezometer according to the piston displacement method. The error of pres- 
sure measurement was +150 kg/cm ; the error of volume decrement determina- 
tion was less than 5%. By means of the apparatus described in Ref. 6 

(L. D. Livshits et al., Fizika metallov i metallovedeniye (Metal Physics 
and Metallography). Metallurgizdat, Sverdlovsk, 9, 726, 1960), pressures 
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up to 30,000 ke/em? and temperatures up to 300°C could be reached; 2) The. 
linear compressibility was measured by a recording method similar. to that 
develcped by P. W. Bridgman (Ref. 7, see below). Measurement was carried 
out under hydrostatic conditions. Teflon rods, 57 and.200 mm:long, density . 
2.21 g/cm? served as samples. 3) The isobaric measurement of the thermal 
expansion of teflon at different pressure #as measured with the same ap- 
paratus. ‘The phase diagram, Fig. 2, was plotted on the basis of the data 
obtained, The phases were denoted according to C. E. Weir (Ref. 2, below). 
The triple point of the diagram lies at 5000 kg/cm? and 66°C. The Table 
shows the volume decrements Av/v, at different pressure and temperature. 

The following was found: 1) The compressibility of phase III is considera- 
bly smaller than that of I and II. 2) The polymorphic transition from II 

to III. (at 20°C) is accompanied by a jump of volume change by 2%. The 
transition from I to II (at 90°C) is accompanied by a jump of volume change 
by 25 Fig. 3 indicates that the jump in volume change decreases with in- 
creasing temperature, The blurredness of the II-III transitions due to 
hysteresis may be reduced if the sample is kept for 1 hr at constant pres- 
sure. 3) Between 30-100°C and up to 4000 kg/cm? pressure in phase I small 
jumps were observed in: the linear and volume compressibility, that were ir- 
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reproducible and due to several superimposing crystalline evans ecasabtans of 
teflon. 4) These irregularities and the curvature of the I-II transition 
curve indicates the presence of a further singular point at 65°C and 

40CO kg/cm*. There are 3 figures, 1 table, and 8 references: 1 Soviet-bloc 
and 7 non-Soviet-bloc. Whe 4 references to English language publications 
read as follows: P. W. Bridgman, Proc. ee Acad. Arts and Sci., 76, 3, 
55; 1948; C. E. Weir, Js Res. NBS, 50, no. 2, 1953, Re P. 2395; KR. Pes 
Beecroft, C. A. Swenson, J. App. Phys., 30,.1793, 1959; P. i. Bridgman, 
Proc. Amer. Acad. Arts and Sci., 58, 165, 1923. 


ASSOCIAYION: Institut fiziki vysokikh davleniy AN SSSR (Institute of High- 
at pressure Physics, AS USSR) 


SUBMITTED: August 17, 1960 


Fig. 2. Phase diagram of teflon. Legend: 'o) data obtained by means of 
piston displacement; A) data of linear compressibility at constant tempera- 
sures x) data of isobaric measurement; : hysteresis. 
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AUTHORS : Ryabinin, Yu. N., Beresnev, B. I. and Demyashkevich, 


B. P. 


TITLE: Change in the Magnetic Properties of Iron Deformed by 
Extrusion with a Liquid Under High Pressure 


PERIODICAL: Fizika metallov i metallovedeniye, 1961, Vol.11, No.4 
pp- 630-633 


TEXT: Recent investigations of Bridgman and the authors of 
this paper have shown the effectiveness of the method of extrusion 
of metals with liquid under high. pressure on changing the mechani- 
cal properties of metals. So far, no data were available on the 
mechanical properties of metals extruded by applying a. degree of 
deformation which considerably exceeds the limit contraction in the © 
neck of tensile test specimens. The work described in this paper _ 
was carried out toelucidate this problem. The method used was the 
same‘as described in an earlier pap vr -(Ref.3). Since the upper - 
limit of pressures was 10 000 kg/cm", successive extrusion was 
applied for obtaining larger degrees of deformation, ise. metal 
‘that has already been deformed was used for producing specimens for 
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dies with an entry cone of 15°, the pressure applied at each stage 
was approximately 6000 kg/cm”, using as a working medium a mixture 
of kerosene (1/3rd) and transformer oil (2/3rds). The metal was 
then used for producing tensile test specimens. This enabled 
determining the mechanical properties of iron after various 
degrees of preliminary deformation. In addition polished 

sections were produced for studying the structure and also for 
measuring the microhardness along the cross-section. Pure 
commercial iron (C - 0.07%) was deformed in 15 passes to an extent | 
of S, = ln (F/f_) = 3.88 (F - initial cross-section of the blank, 
a ~'final cros$-section of the rod). The limit plasticity of the 
iron in the annealed state, determined by tensile tests was S$,=1.76. 
Thus, it was possible to determine the mechanical properties of 

the metal at degrees of deformation which were 2.2 times.as large 
as those corresponding to the limit plasticity under atmospheric .— 
pressure, The results have shown that with increasing preliminary 
deformation the strength of the metal increases but its ductility 
decreases, Fig.l shows characteristic tensile test curves for 
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specimens of commercial iron with preliminary deformations of 

“ ‘Sp = 0, 0.784, 2.06 and 3.88 (curves 1 to 4 respectively), — ; 

KS ke vs. AZ » mn, Fig.2 shows the changes in these characteristics 
and in the microhardness ag functions of the preliminary deformation 
Spe It can be seen that with increasing S the strength : 
Characteristics increase appreciably.’ Thus, the strength of iron 
can be increased from 35 kg/mm® (S_ = 0) to 98 kg/mm (S,. = 3.88). 
The character of these dependences leads to the conclusion that 
although the intensity of work hardening decreases with increasing) 
deformation, there is a possibility of further increasing the. 
strength of the metal. Photographs of polished specimens show that - 
‘during the process of deformation the ferrite grains stretch in the 
direction of flow of the material and there is a predominance of 
intracrystalline deformation right up to the highest values of Spe 
“Admixtures which in the annealed state are distributed along the’ - 
grain boundaries are intensively broken up but remain distributed 


alongs the grain boundaries. There are & figures and + Soviet 
“references. 
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Shock wave compression of quartz. PMIF no.4181-89 Jl-Ag '62, 
(MIRA 1611) 
(Shock waves) (Compressibility) (Quartz) 
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AUTHORS; Genshaft, Yu. S., Livshits, L. D., Ryabinin Yu. N. (Moscow) 


Determination of the phase parameters of solid bodies at 
high pressures by using the method of shifting a piston 


PERIODICAL: Zhurnal prikladnoy mekhaniki i tekhnicheskoy fiziki, no. 5, 
1962, 107-116 ; : 


TEXT: The known method by P. W. Bridgman (The Physics of High Pressure. 
London, 1949; The Compression of 46 Substances to 50,000 kg/em?. Proc. 
Am. Acad. Art. Sci., 1940, v. 74, no. 3) to determine the compressibility 
of solid bodies at 30,000 kg/em@ within the temperature range from 20 to 
150°C is explicitly described. On the basis of experimental data, 
corresponding calculations were made for Pb,-.AgCl, CsCl, pyrophyllite, 
lithographic limestone, graphite, BN, Bi, and Tl. By means of this method 
data on the melting of substances under pressure can be derived from the 
discontinuity of volume, and the phase diagrams can be studied over wide 
ranges of temperature and compression. The temperature coefficient of 
volume expansion (p), depending on pressure, was determined for Pb, AgCl, 
graphite, BN, Tl, and Bi (Table 7). There are 1 figure and 7 tables. 
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TITLE: Possibilities of polymorphic transitions under shock-wave compression 


SOURCE: AN SSSR. Komitet po meteorltam. Meteorltika, no. 24, 1964. Trudy* 
Desyatoy Meteoritnoy konferentsii v Leningrade 29 maya-l dyunya 1962 ge, 91-98 : 


TOPIC TAGS: silica, meteorite, coesite, meteorite crater, polymorphic laa 
high pressure geophysics, quartz coes!ite transition, stichovite 


ABSTRACT: The structure and physical properties of coesite are discussed, to- Hf 3 
gether with the quartz-coesite transition and the entire history of discovery of =; | 
silica modifications. Much of this introductory discussion fs based on American .; ia 
i sources. Such a transition was discovered by S. M. Stishov and S. V. Popova-in ! 

‘ the USSR in 1961. They discovered a new silica modification having a density 64% | 

higher than quartz. It was formed artificially at a static pressure of 160,000- 

180,000 kg/cm? and a temperature of 1200—1400C and had a density of 4.35 g/cm 

it crystallizes in a tetragonal structure of the rutile type and has very high ‘ 
refractive Indices. Under ordinary conditions It is metastable; when heated to: 

900C at atmospheric pressure,it undergoes a transition to cristobalite. Varlous 

card 55 oo coesite in meteor craters are described, and there Is a discussion of eX= | 
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periments made to determine the possibility of formation of coesite under natural: ' 
conditions at high pressures and temperatures. The authors undertook such an ex- . 
periment to achieve a quartz-coesite transition under the influence of a shock 
wave; an effort was made to determine at exactly what pressure the transition 7 
would occur. Determination of the pressure and corresponding temperature of this | 
transition made it possible to estimate the minimum velocity of flight of a meteo=; 
rite at the time of. tts impact against the earth's sandstone surface at which the |; 
formation of coesite would occur. The mathematical solution of this problem is — | 
presented. It is shown that a polymorphic transition with a large jump In density, 
is possible during an extremely brief application of high pressure and temperature; 
(of. the order of 107 sec). The authors then attempt to estimate the mass and | 
velocity of a meteorite on thebasis of thesize of the crater formed. Indirect |: 
methods are required, owing to on inadequate knowledge of the properties of rocks andi — 
soils. The primary method used Is comparison of the craters of explostons and i | 
meteor craters, which outwardly appear very simtlar. An expression ts der'ved 
giving the dependence of the radius of a crater on the momentum of the falling 
body. An estimate was made of the minimum velocity of the meteorite forming the |i. 
_Wabar meteorite crater. The value determined was 2 km/sec; the maximum mass of 

| the meteor ite determined from the formulas presented yas 1000 tons. The cited : 

| formulas are correct for relatively small craters with a radius not greater than : 

dora boug /1,00 m. Orig. art. has: 12 formulas, 3 figures,and | table. 
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TITLE: Phase diagram of crystal hydrates MgSO sub 4 at high pressures | 
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SOURCE: Zhurnal neorganicheskoy khimii, v. 8, no. 6, 1963, 1302-1306 


TOPIC TAGS: phase diagram, crystal hydrates of MgSo sub 4, polymorphic transition, 
phase transitions, MgSO sub 4 ow ahal eee in PA CUS ae Ba 


ABSTRACT: A phase diagram of the crystal hydrates of MgSO sub 4 was constructed —— 
from measurements obtained by the "piston displacement" method; data was obtained - 
at 20 degrees by volume compressibility of salts which were previously dehydrated | | 
at 200 degrees. A polymorphic transition in the region of 4500 kg/ 8q.cM. pressure | 
was discovered. The phase transition in the crystalline hydrates is sensitive to - 
the quantity of water of crystallization; by decreasing the content of bonded: : 
water, the discontinuities in the volume upon compression are blurred, down to a 
complete disappearance of separate transitions. _ There is a limit in the piston _ i 
displacement method above which the liberated water interferes with the measure- . 
ment of- change in volume decrease with pressure, Actual crystalline conditions aa 
of the salt under pressure can be studied by X-rays, but it may be assumed that 4 


Card 1/2 


WOO CM eww OO me ew ee we eee om ewe ee we 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


L 10660-63 Se ce ees rc te ees 
ACCESSION NR: 4P3001209 Ra ee wc er ce eae 


significant volume change with- oc. transtitone tnadnates smportant structural 
changes in the material. Orig. art, ‘has: 3 figures. ee 
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Additional data on the conditions governing the formation of the dense 
modifications of silica at high pressures and temperatures, Izv. AN 
SSSR.Ser.geol, 28 no.8:3-10 Ag '63. (MIRA 17:2) 
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TITLE: MNealing porosity “and cracks in netals by plastic deformarton 
under high hydrostatic pressure \ 13 
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SOURCE: Fizika metallov { metallovedentye, v. 18, no. 3, 1964, 
437-442 


TOPLC TAGS: metal defect, hydrostatic pressure, defect healing 


ABSTRACT: Expertments have been conducted to explore the poss{ibiitty 
of eliminating defects in metals with high hydrostatic pressure. The 
M2 copper*specimens with artitictal defects such as microcavittes and 
1Z microcracks were subjected to a hydrostatic pressure of up to 100,000 
atm, Compression on accompanied by plastic deformation was found to 
“have no effect on the number or size of defects, since it created 
mainly elastic deformation and only an insignificant amount of plastic 
deformation, However, when defective specimens ware subjected to. a 
tensile test under hydrostatic Pressure, the defects were either 
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entirely eliminated or was reduced in size to such an extent that 
they could not be discovered by optical microscope and did not effect 
adversely mechanical properties of the metal (see Fig. 1 of the 
Enclosure). The intensity of defect healing increases with the in- ; 
creasing pressure and plastic deformation. Orig. art. has: & 
figures, 
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pressure : 
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TITLE: Wealing of pores and cracks in copper by extrusion vith a high- 
Pressure fluid . 2 


ea 


SOURCE: Fizika metallov {£ metallovedeniye, v. 18, no. 5, 1964, 1778-783 
TOPIC TAGS: copper, copper defect, metal defect, density defect healing 


ABSTRACT: The healing of microscopic pores and cracks in metal by 
plastic deformation has been investigated. Specimens of sound copper 
and copper with artifictally produced pores and cracks vere hydrostate-. 
deally extruded or drawn with a 5-—-68% reduction at room temperature. 
Both methods of deformation increased the tensile and yield strengths, 
reduction of area, and density of both sound and defective specimens; 
extrusion did so to a greater extent than draving (see Figs. 1 and 2 
of the Enclosure). The mechanical properties and density of defective 
copper changed slightly with small reductions (5—8%) but increased 
appreciably with increasing reduction; with a reduction of 4o% they 
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practically equalled. those of the sound copper, evidently due to the 
elimination of pores and cracks. In draving, the strength of defective 
copper at a reduction of 75% decreased, probably because the metal be-~ 
gan to fail. Examination of the microstructure shoved the number of 
pores decreases with increasing reduction, regardless of the. deforma- 
tion method. However, the pores completely disappeared after a Log re- 
duction by extrusion, but atill remained after a 60—-70% reduction by. 
dreving. Orig. art. hos: 3 figures. 
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: TOPIC TAGS:., solid state physics; high croasureyo elastic. -propert 
sohneasvexiattey! ‘state ecuation, pase transition,. ‘elec ro ‘shell 


» ABSTRACT: ~ ‘The: ‘paper is: a> pele cave 
“retisal derivations” relating to =the behav or- of: t. 's 
. haustive review is not attempted, but yather 4 certain generalization o a4 
lems of the volume-elestic behavior of solids. Thermodynamic properties are £ he 
. considered, and the behavior under pressure of the entropy, energy s hes Aiconeaion 
.s Debye temperature, heat capacity, and melting point is aa aria In ss chat! paige 

| of the Debye temperature and quantities depending on it, it is assume sions of 
| son's ratio is independent of pressuxe. Following this, 2 " quabor of equa — 

| state are discussed. It is pointed’ out that at accessible pressures the the seui- 
|g Gapressicn may exceed the heat of. sublimation and become, comparable wit 
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*4n' the third and final ‘section,- together: “with -th 


electron band structure. As the lattice. ‘ions © ‘approach. ‘each: other ‘und 
‘ence of pressure, the electron bands widen and ‘eventually. overlap. Th: 
“changes -in chemical. ‘properties... The. authors, ‘however; do not conside 
accurate to speak of an essentially. sew chemistry of high | pressure ; : 

_ (J .Wash.Acad.Sc1.47,9,300 ,1957) Finally, ‘at very high: pressures not. -yet® attain- | 
- able in the laboratory, all the energy. bands. are expected to cross ‘completely. _The™ 
.atoma will then no-longer have their 4 ividual electron’ shells and the material - 
will be 4n a state that the authors ae cd as that of a "so olid” gold placa ‘ 
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TITLE: A new relationship between the elastic limit and pressure 


SOURCE: AN SSSR... Doklady*, v. 154, no. 1, 1964, 86-87. 


TOPIC TAGS; elastic limit, high pressure metallurgy, axial tension ‘of materi- 
ee rate of deformation : 


ABSTRACT: The authors have investigated the elastic limits of various steels 
and of brass under high pressure. Their method of investigation differs from 
that previously used by a very high rate of deformation. The elastic limit E 
(the natural logarithm of the ratio of areas of the specimen cross sections be-. 
fore and after rupture) was measured as a function of pressure p. In the pre- 
vious work (mainly by Bridgman), a proportionality between E and p has been 
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found in many metals and alloys. It is shown in the present work, that in some 
materials there is a relationship of a new type between E and p. At lower pres- 
sures, there is almost no effect of p on E. The ‘rate of axial deformation has 
no effect on the dependence of the elastic limit on Dreepure: Orig. ert. has: 


2 figures. 
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“AUTHOR. Livehite, L. D.; Ryabinin, Yu. N.; Beresnev, B. Ie” 


“ TOPIC-TAGS: ..chromium 
dependence i 


“ABSTRACT: To determine the efféct. of high hydrostatic pressure on the ductility of 
‘metals, specimens of pure forged chromium were subjected to tensile tests at: an ient 
~v hydrostatic pressures of up to 18,000 kg/mm. :.The ‘curves of the ultimat tio 


> pressure dependence showed that pressures of up to 4000—5000 kg/mm? have 1i 
no effect on the ultimate elongation, but with a further increase in the pressu 
the elongation sharply increases. An analysis of the results showed that. similar | 
behavior is exhibited by a number of other brittle and low-ductility metals. The 
metal grain size appears to have no effect on thé e~p dependence. This. indicates” 
the major role of the condition of ‘grains and the secondary importance of grain.’ 
“boundaries, “To‘obtain a more” exact evaluation of. the-effect of individual deformatien- 
“cpregaure factors, further investigation is.required. Orig.-art.:has:..6 figures 
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- \gure ductility zeta brittleness ise tility. trans tion: 


up to 21,600 kg/cm*. : 
further increase san ‘pressure: ‘the. ‘fracture® “became. more: ane: more 
1.400—-1500_ kg/em?: range ‘the alloy: ductility.: -gharply- increased, th 


16.5%, and the reduction of area. was 99. 9%. With a further in rease” 


. |the alloy ductility decreased, passed. through | a minimum at a pressure “of 6506 


lincreased- rupee to the second maximum at:a. -Pressure of 10 ,000—11 5000: kg; and ‘dropped 
pi neeieroite ge _zero in the 11. ,000—11,500 kg/cm? range. “With an increase” i 
pressure from i 000 to 18,000—20,000 kg/em?, the elongation ‘again increased an 


roa .|*be. fracture became ductile, belo ore (205 000 0 ke /em? the : ductility. dropped: agat 
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a and. the. fracture. ‘became. “prittie..’ 
--fphenomenon—the existence of: “predeure’ ) an. 
‘Inigher or a lower ductility. It is assumed that this phenomenon 5 associated with. 
peculiarities ¢ of the p; T-diegram of the. Laie ‘Orig.. art. has? “2: figures: - [us] 
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TITLE: Effect of high pressure on ductili nd fracture of metals ‘ 


\ 
SOURCE: AN UkrSSR. Mekhanizm Masti cheskoy deformatsii metallov (Mechanism of the 
plastic deformation of metals). Kiev, Naukova dumka, 1965, 4-28 ' 


TOPIC TAGS: pressure effect, material fracture, crystal defect, yield stress , 


ductility 
ABSTRACT: The effect of pressure on ductility of metals is studied from the stand- 


point of origin and development of flaws in materials subjected to deformation. The -| 
specimens were placed in a chamber (cylinder) and subjected to high hydrostatic oe 
pressure P, followed by tensile force Q (see figure). Several types of metals were — 

studied. Formulas are given for critical stresses and preasures in cases where the -- 
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Joint action of plastic deformation and high pressure aaa s secondary changes in 
‘the metal such as recrystallization, phase transformationsitetc. It is shown that 
high pressure retards or completely suppresses the process of crack formation during 
deformation. Healing of flaws during deformation of metals under high pressure is ~ 

discussed. It is found that a flaw may be completely closed by the application of 
external pressure only when this flaw has an infinitely thin wall (i.e. when it 
touches the outside surface of the specimen), Otherwise infinite pressure is needed 
to heal the flaw. Theoretical analysis shows that extremely high pressures are nec~ 
essary for healing flaws even when pressure and deformation are combined (several 
orders of magnitude greater than the yield stress of the material). However, exper- 
iments show that this conclusion does not correspond to the observed facts. The 


reason for this discrepancy is that the anisotropy of actual polycrystals is disre- | 


_garded in the theoretical calculations. Experiments combining the effect of pres- 
‘sure and deformation showed that flaws are noticeably closed by pressures of the 
‘same order as the stresa of the material. The differences between the behavior of 
a theoretical isotropic solid and an actual anisotropic polycrystalline material 
‘subjected to pressure and deformation are analyzed. Orig. art. has: 15 figures, 
138 formulas. 
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_(ACCINRY . AT6023743 SOURCE CODEs un/2755/66/000/005/017 


AUTHOR: Martynov, Yoe D.3 Boresnovs Be. Ieg Bulychev, D. Kes Yovstyukh in, Ay Ie} 97 


Rodionov, Ke,.Pes Ryabinin, fue N : we 
f ORG: none J 


TITLEs Apparatus for the extrusion of metals using a high pressure_ fluid 6 


SOURCE: Moscowe Inzhenernosfisichese’y institute Metallurgiya i netallovedeniye 
‘Shistykh metallov, noe 5» > 1966, 173~188 


OPIC TAGS: metal extrusion, high pressure extrusion, hydraulic fluid 


TRACTs ‘the article gives design details of an extrusion epparatus of the ‘the type 
wee in Fige Ze ; 
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Fige 26 Schgme of extrusion unit for pressure up to 
12,000 kg/cm“. le=reservoir; 2=shydrocompressors j= 
container; 4e-electric furnace 


' 4ste basic of a container connected between a reservoir anda 
a and a red year accumulator (not shown in Fige Ze The article also 
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ACC NR: AT6023743 , ; : J 


a thoorotical consideration of dosign calculations for high prossure vossolse 
Calculated results show that stools E1643, 45KANMFA, and 15kh2GN2TRA are suitable 
materials for fabrication of high pressure vessols, while with a vessel wall thickness 
groator than 100-120 mm, stoels 33KnNZMA and .30KhGSNA aro preferrod. For work at " 
tomporatures from .300-500°C, steels 3kh2V8, 4OKNMA, 23mh2NVFA, ‘and ‘others can be 
used, "The work was done by coworkers of the Institute of Earth Physics AN SSSR__ 
(Instatut fiziki Zemli AN SSSR), Moscow Engineering Physico institute (Moskovekiy 
inghenerge=fisicheskogo institut), and Institute. o! “of Metal Phyoice AN SSSR (Institut 
fiziki metallov AN SSSR)." Orige arte Hass 10 Tormulas, 5 figures and 2 tabless 1 
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ACC NR: AP7013702 SOURCE CODE: UR/0011/66/000/ 008/ 0003/0010 


AUTHOR: i abinin, Yue Ne .; 
. ORG; Institute of Physics cf the Earth im. 0. Yu. Shmidt, AN SSSR, Moscow 
(institut fiztki zonli AN SSSR) — : 


. -PITLE; Some results of investigation of the properties of matter at high 
/ pressures and temperatures of interest for geophysics 


Ke SOURCE: AN SSSR. Izvestiya. Seriya geologicheskaya, no- 8, 1966, 3-10 cee 


TOPIC TAGS: geodynamics , high temperature effect, high pressure effect, 
mineralogy : 


SUB CODE: 08,20 


ABSTRACT: Experimental studies of the possibilities of transformations of 
matter at pressures up to 135,000 atmospheres and temperatures up to 

2,000°C are described. ‘These correspond to conditions of the earth's upper 
mantle. For example, study of the behavior of enstatite at pressures froma 
40 to 135 kbar (in the temperature range from 400 to 1,600°C) revealed that 
at high temperatures the initial clinoenstatite experiences a transformation 
into a rhombic modification. After the experiment a petrographic and radio 
graphic study was made of the samples as well as optical measurements and 
‘density determinations. Although the experiments were made in a region in which 
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are aga is synthesized, the decay of enstatite into forsterite and 

ite was not observed, £xperiments made under t ‘ca i 
olivine revealed that no chang ee 
Therefore, in the B layer, 
Silic 


The pressure or temperature at 
ible to estimate because the 
known. (Th 

Ostrovskly in an -articl 


» Bercenev and Ye. D. 
G24, AN SSSR V. P; Petrov, I. S. 
Orig. art. has:. 2 figures. [SPR : 40,106/ 
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-. ACCESSION NR: AP5024209 — . 
AUTHORS: Livshits, L. D.; Beresnev, B. Ie; 
substances in the region of polymorphi ! 


TITLE: Chango in atrength of several 
transitions under pressure 


SOURCE: AN SSSR. Doklady, v. 16h, no. 3, 1965, 51-Shh 


jtion, rubidium chloride, silver nitrate, limestone,’ 
ree al eee s 
and limestone was studied. Th 


| fOPIC TAGS: polymorphic trans 
calcium carbonate : 


ABSTRACT: The effect of pressure on RbG1, AgNO3, é 
investigation is an extension of previous work on Bi-Sn alloys published by the. > 
authors (DAN, 161, 5, 1965). Axial compression of specimens was determined at | = 
high hydrostatic pressures. The specimens were of cylindrical shape, 8-10 mm in . 
diameter, and had a length-to-diameter ratio of 1 to 1.5. Photographs of the pera 
i deformed samples are presented and stress-strain curves are shown graphically .-:.\ 
i (see Fig. 1 on the Enclosure). It is concluded that pressure affects the strength | 
| of different materials differently during polymorphic transitions, Thus the 5592" 
resistance to compression of RbC1 increases with pressure, that of limestone: 
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increases also, but more slowly, “and that’ of ‘Agvo a a deoresse se increase 
of pressure, Ori g- art. has: 3 graphs ‘and 1 pho! ogre he 


ASSOCIATION: Institut fiziki Zemli im, 0. Yue shnidta,: Aeadend nauk ssst 
(Institute of Geophysics, Academy of Sciences, SSSR) 
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BERESNEV, B.I.; BULYCHEV, D.K.; GAYDUKOV, M.G.s MARTYNOV, Ye,D.; RODIONOV, K.P.; 
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Closing of pores and cracks in copper during extrusion with a 
saure liquid. Fizmet. 1 metalloved. 18 no.5:778&783 
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_ RYABININ, Yu.N. 


Effect of pressure on certain properties of substances, Izv. 
AN SSSR. Piz. zem. no.1:42-48 '65. (MRA 18:5) 


1. Institut fiziki Zemli AN SSSR. 
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LIVSHITS, 1.0.3; BERESNEV, H.T.; RYABININ, Yu.N. 


Plastleity of the alloy 50 at.% Bi - 56 at.% Sn under tension at bn 
high pressure. Dokl. AN SSSR 161 no.5:1077-1080 Ap 165. (MIRA 13:5). 


1. Institut fiziki Zemli im, O.Yu.Shmidta AN SSS, Submitted 


October 31, 1964. 
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: E. [translated]; 

-YASILEVAKAYA, Vanda [Wasilewska,Wanda]; VASILBVSKAYA, E. : 

: RYABININA, A., rede; YAKOVIEV, B., reds; TSINGOVATOVA, Yo., rede; ) 
“"ROSHIN, A-, tekhn.red. 


(Under the sky of China. Trnalated from the Polish] Pod: nebom 
Kitaia, Moskva, Gos.izd-vo khudozh. lit-ry, 1953. 310 p. 
(China--Description and travel) (MIRA 11:5) 


ee ee OR ne RCS te oh Ee eee 
SeGG Bug? FEh ee PRSRRS Ste eR SUE ST ead Be 


APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8" 


CIA-RDP86-00513R001446230003-8 


06/20/2000 


"APPROVED FOR RELEASE 


esourtucy Jo Aresatt SIV IVAY 
of, Tenkeqez ut ateodeg 


, wort Jo 
' eL LORBAOBALIOT OUI 2¥ exocH aou.oM 2TOUL Lage Oar Ie og 
| apnae seprunmeoatexud CUTUTavAN Vv D 
| qteodeq kone Tene ae . 
i oug Bord eTuaeuTe snosostuests 9AM ¢) 
Z 
eae artcan wise 
| 
) ¢/z prep 
4 
om ‘UTP 
upew £Tqeata~orusuy outs jo sexo UosT *I°R _ 
eye *ao0 r\ 
i yatapet 28357 syd somopnesd peseurettod *W°A ‘A0T 
ps 2 uy aeaTe TUOTPOSY 
setyaet Re DUTT ERIS sate ‘a0qeTD 
cil oug so gagtzgzerd saT2etsenN Due 2 ie 
Pe ea 
oF ay AoUOITTZ ° 
worg UTD 0ATI a 
00 eapenaqg-uorl uotuoaed °a°C eonusyorips' 
€. woTgwurog OTITT ; 


eft prea 


Ae gapaee aeeroTate go UoTZ0@eTTOO syus  tmpvumAOd 


4. pesoaep #T es 
der80.1396 ¢grayderdt? 
aus st woFaBortand eTuy imsodund 
yotaomre °O *s 
7 {apoustog 
b> Sy supustTand JO ae 7 a 
haa ae taoeon 91° oaeesien taoTeacgend Act 3 °OE 
jo smapucy weso sided oreo 00'S es ‘ 
' SuaeT POs 
0 hove Ne sopeso THTOUSO 
dies cases A cedount eure tod kyuspyz0203808 yyhuy : 
uotadtzosed peas 
azyoud nLTUPYONET od 30008 cusses : PEN 
TIe WLU, TSITPO so ie 


norsvito1aem xood I ESYHE 
GLST/AOS Lae ‘ 


epgeTsoTRsoUTe pus 
égquyZotoo? suTUTS azoz pepusaut 


nr 
VA, /t 


WL 


YABL 
Zz 


as a 95 for i = 
Ey DARA AUEE GEES Say Dy be a 


CIA-RDP86-00513R001446230003-8" 


06/20/2000 


APPROVED FOR RELEASE 


"APPROVED FOR RELEASE: 06/20/2000 CIA-RDP86-00513R001446230003-8 


be Feces 


DMITRENKO, O.I.; RYABININA, A.A. 


Reversion of electrolyte adsorption by ferrisilicate and 
aluminosilicate gels, Koll. zhur. 23 no.1:59-66 Ja-F '61, 

(MIRA 17:2) 
1. Institut okeanologii AN SSSR, Moskva, 
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RYABININA, A.I.; PAVLOVICH, VA. 


Factory testing laboratory. Khim.voloke 


1. Kalininskily kombinat. 


no.1:68 '60. 
(HIBA 13:6) 


(Kalinin--fextile fibers, Synthetic) 
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_ RYABININA, A.I.; PANOVA, L.N. 


Causes of bright end dull lusters of viscose silk. Khim.volok. 
n0.5:73-74 '59. (MIRA 13:4) 


1. Kalininskiy kombinat, 
(Rayon) 
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AUTHORS 1 Ryabinina, A. I., Pavlovich, V. A. s/183/60/000/01/027/031 
a a -B004/B014 


TITLE: An Industrial Research Laboratory 


PERIODICAL: | Khimicheskiye volokna, 1960, Nr 1, p 68 (USSR) 


TEXT: One year ago a research laboratory was established at the Kalininskiy 
kombinat (Kalinin Kombinat), which is one of the main centers of the VNIIV 
(Vaesoyuznyy nauchno-issledovatel'skiy institut iskusstvennogo volokna- All- 
Union Scientific Research Institute for Synthetic Fibers). The laboratory 
studies the development and introduction of new technical procedures, improve- 
ment of existing techniques, elimination of shortcomings, and training of engi- 
neers in research work. First, the collaborators of the research laboratory had 
to make themselves familiar with the conventional analytical methods, study 
technical procedures, and enlarge their knowledge, especially by learning foreim 
languages. For this purpose they were sent to other factories manufacturing 
synthetic fibers, to the VNIIV, to Eastern Germany and Czechoslovakia. Systematic 
consultation on theoretical problems was introduced in the Kombinat by 
Professor A. B. Pakshver of the branch of the VNIIV. Since October 1959, all 
co-workers of the laboratory have been working at the Universitet propagandy 
nauchno-tekhnicheskikh znaniy (University for the Dissemination of Scientific 
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An Industrial Research Laboratory 8/183 éo/000/01/o2/03 
BOO4/B014_—. 


and Technical Knowledge) which was organized by the Kalininskiy sovet narodnogo 
khozyaystva (Kalinin Council of National Economy). 33 research problems of 
practical importance were treated in 1959, including the determination of iron 
impurities in viscose in the various phases of viscose production; elaboration 
of the most favorable operational conditions for. sulfurization in kneading 
machines; setup of a balance of carbon disulfide for the production of viscose}; 
introduction of a continuously operating deaeration unit and reduction of the 
air content of viscose; introduction of a single-stage twisting frame; 
regeneration of zinc from industrial waste water; elaboration of the operational 
conditions for the production of silk on Maurer machines; improvement of the 
quality of viscose cord. Several engineers (P. I. Nivin, A. S. Gerasimova, T. HN. 
Trusova, Ye. N. Izyumova) work in brigades of the VODGEO and VNIIV and its 
branch. Among other things, it is intended to improve in 1960 the quality of 
viscose produced on VA units. The Kalinin sovnarkhoz and the Gosudarstvennyy 
komitet soveta ministrov SSSR po khimii (State Committee on Chemistry of the 
Council of Ministers of the USSR) should support the laboratory in the delivery 
of test apparatus in order to develop it into a research center. 


ASSOCIATION: Kalininskiy kombinat (Kalinin Kombinat) 
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VISHKYAKOVA, Ye.Se, inzh.; RUMVANTSEVA, N.I'., inzh.; BORONICHEY, Gigs 
ingh.; PITINOVA, L.V., inzh.; PETRUNIN, N-I., inch.; MESKN, 
I.M., inzh.; ANDREYEVA, L.P., inzh.; BISHENKEVICH, G.V., inzh.; . 
RYABININA, A.I,, inzh.; MOSHIIN, N.S., red. gazety; KOMKOV, 
~RKUIL, otv. red.; YUNITSKIY, V.P., red.; FLIGEL'MAN, S.H., red.3 
ROZHDAIKINA, V., tekhn, red. 
{Kalinin Artificial Fiber Combine |Kalininskii korbinat iskus- 


tvennogo vololma. Kalinin, Kalininskoe knizhnoe izd-vo, 1960. 
92 p. (MIRA 15:8) 


1. Kelininskiy kombinat iskusstvennogo voloima (for all except 
Konkov, Yunitskiy, Fligel'man, Roshdeykina). 
(Kalinin---Textile fibers, Synthetic) 
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eae /39/000/016/054/ 
$/112/39/000/016/05%/054 
94,1900 phe feo oS 


Translation from: Referativnyy gnurnal, Elektrotekhnika, 1959, No. 16, p. 247, 
# .35366 


AUTHORS; Bykova, Z. K., Ryabinina, G. A,, Grinshteyn, Zz, B. 
eS ee, 


TITLE: Application of Ultrasound to the Inspection of Uniformity of Metal 


PERIODICAL: Tekhn.-ekon. byul. Sovnarkhoz Chelyab, ekonom. adm, r-na, 1958, 
No. 7, pp. 65-67 


TEXT: A report on the use of the ¥3f-1H (uzD-7™) ultrasonic flaw Sere 

at the Zlatoust "tmeni Lenin" plant is given. The inspection of. shafts and vi 
eranks of presses a5 well as other cylindrical parts 1S performed by a e-feeler A 
method (the feelers are arranged 2-5 mm from each other), The prisms in prismeatds 
feelers are replaced by plexiglas tips whose bases are shaped according to the 
radius of the part. At the maximum sensitivity i+ is pessicle to detect defects 

of 0,15mm in diameter, For parts of spherical or conical shape an ultrasonic 
immersion flaw detector (without a direst contact between the fealer and the pary 

has been developed, An open feeler is used whictn is fixed av 4 nertain angie 
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3/112/59/000/016/054/054 

A052/AG02 

Application of Ultrasound to the Inspection of Uniformity of Metal . 
found by trial. A part can revolve about its axis which facilitates locating xX: 
the defect. 

M. M. P. 
translator's note: This is the full translation of the original Russian * > 

abstract, : hia 
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GLEYM ¥.G.7 GUIDLOWSKIY, .B.B.5 RYABININA, C.B. : 
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Elementary foam at elevated pressure. Zhur .prikl ae 
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AUTHORS: Bykova, Z, K., Ryabinina, G.A., Grivsnieyr. 2. B. 
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TITLE: Application of Ultrasanics fer the Contre! of the Contin: 
(Primeneniye ulttrazvuka. diva kontrotya splosrnesti me 
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PERIODICAL: Tekhn.ekon, byul. Sevnarlhez Chelyab. ekon, adm. r-na, p98. 
Nr 7, pp 65-67 
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ABSTRACT: The authors present the methcds . : om 
tor the ultrasonic inspection oi rods ard crankshatts at presses on pa 
absence of metallurgical flaws (internal gas bubbies, alse woos 
ness, and s!ug inclusions), The contre! of the continuity Cf manuiac 
tured articles is carcied oul or the UZD-IN flats lacie t 
the method of reflection from the flaw (first method; or by 
ultrasonic flaw detection (second method), in which latter hel 
cai contact is achieved through immersicr ct the probe and the az stele 
tested into a transformer-oi! kath. In the first method the aie 15 
coated with transformer oil to achieve a bettes accusticit res : 

; When the apparatus is tuned to maximum sensitivity a Satan € a 

Card 1/2 detect flaws with linear dimensicns of 0,15 mm in ersse secon. 
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- SOV/37- 59~-2-4063 
Application of Ultrasonics for the Control of the Continuity of a Metal ; 


second method is usually employed for the inspection of non-cylindrical articles. -The 
authors point out that ultrasonic flaw detection is more reliable and efficient and less 
labor consuming than the methods formerly employed. The employment of ultrasonic 
flaw detection, with the apparatus properly tuned, makes it possible to establish the 
magnitude of admissible flaws that have no effect on the operation of the machine 


parts by the height of the impulse coming from the flaw. 
Z. F. 
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AOCESSION NR: AP4010492 


G.B. 


TITLE: ‘Elementary foam at elevated pressures. } 
SOURCE: Zhurnal prikladnoy khimi1, v.37, no.1, 1964, 209-211 


TOPIC TAGS: Foam, pressure effect, bubble dimensions, vapor loss, 
e moisture loss nods? ; ree 


ABSTRAOT: ‘The change in the geometrical dimensions of bubbles with 


change in pressure is one of the factors in determining the time that’ 
a gas or vapor bubble (the elementary foam unit) exists at the surface e 
of a liquid. Studies at 1 and 7 atmospheres préssures show that the 
length of time a bubble exists is independent of the pressure, de- ee 
creases with decrease in its dimensions, and increases with contami- ~ 
nation of the solution (colloidal Fe or Cr compounds); tubble dimen= |. -: 


sions are an inverse function of the pressure at which they are 


‘formed. For air bubbles on a glycerin surface the following relation= 
‘ship exists: y= 10.66°, where r is the radius of the bubble in mmn.,:-: 
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“ACOESSION WR: AP4010492 — 
and P is the pressure in atm. 
, shown in Fig.1. 
_ture loss with vapors of high and: 
; has: 3 figures and 2 equations. 
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The bubble radiu 
(his information, can be useful in caloulating mois- 
ultra-high parameters. 
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